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Neogen，e Biostrati，graphy and. Radiometric Time闘Scale*
Nobuo IKEBE 
(With 1! Pigures) 
It would be one of the supreme important problems in geology to realize the relation 
of biostratigraphic successions to the radiometric time-scale. Several valuable papers 
ooncerning radiometric datings of important biostratigraphic events of the Neogene have 
been published during these four years (AMBROSETTI et al. 1972; BANDY and INGLE 1970; 
BANDY 1972; BERGGREN 1971 and 1972; PAGE and恥1cDOUGALL1970; TURNER 1970; VAN 
COUVERING and MILLER 1971; VASS et al. 1971). We， the working group members 011 
Neogene biostratigraphy and radiometric dating in Japan， have about eighty data of radio-
metric dating obtained in Japan relevant to the Neogene geochronology. Of them， seventy-
seven data with localities， methods， geological formations， biostratigraphic or geochronoJogic 
remarks and references， are listed in the table of our recent paper in the Pacific Geology 
vo1. 4 published in Feburuary 1972 (IKEBE et al. 1972). Some new additional data are used 
in the present discussion. 
As fully discussed in the above圃citedpaper， thirteen datum-planes (chronohorizons) of 
planktonic foraminifera have been selected for the purpose of correlating the Japanese 
Neogene with the Circum-Pacific and the Mediterranean Neogene. They are: 
Globigerinoides Datum (base-datum) 
Globigerinatella insueta Datum 
Globigerinita dissimilisj unicava Top-datum 
Globigerinoides sicanus Datuffi 
Praeorbulina glomerosa (s. 1.) Datum 
Orbu/ina (Orb. suturalis) Datum 
Globorotalia folzsi fohsi (sensu BOLLI) Datum 
Globigerina nepenthes Datum 
Globorotalia siakensis Top-datum 
Globorotalia acostaensis Datum 
Pulleniatina Datum 
Sphaeroidinella dehiscens Datum 
Globorotalia truncatulinoides Datum 
Dating of the 0ゆulinaDatum in Japan 
In the Outer Zone of Southwest Japan， occurrences of acidic shallow-seated plutons 
(partly effussives) are scatterringly located in Kii (Honshu)， Shikoku， Kyushu and Okinawa 
(Fig. 1). The Kumano Acidic Rocks in the Kii Peninsula intruded into or f10wed upon the 
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Fig. f. Index-map showing the distribution of Neogene formations and the locations of dated 
samples relevant tO' the datim.g of th.e Orbulina Datum in Japan. 
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Miocene Kumano Group. The Kumano Group and the adjωent Tanabe Group yield 
Globoroωlta peripheroronda and Orbulina uni:versa from their llpper-middle parts (SAITO 
1963). Though the more detai!ed blostratigraphic researches are now in progress， itis 
undoubtedly c~ear that th1e igneous activity of the Kumano Acidic Roeks is later than the 
Orbulina Datum chronohorizon，. The K-Ar datings of the Kumano Acidic Rocks and the 
related acidic intrusives in the Outer Zone of Southwest Jap.an are shown in' Fig. 2. The 
locations of the dated samples are shown in Fig. 1 (IKEBE et al. 1972). FrO'm these data the 
Middle Miocene IgneO'us activity is concluded to be in the time圃spanof 13 to 15 mi1iion 
years or 14土1M.Y. The younger Iimit of the Orbu/ina Datum can thus be defined. 
Dating of the Toyama Neogene volca:初nicsaf釘偽for吋dsthe valuable dωatωatωod仇e白白nethe 01】deぽr 
limit of the 0"ゆF
the Iwa幻ineFormation of the H王okurikuGroup (F日ig.3) is dated by 1(. SHIBATA of the Geo-
logical Survey of Japan， by means of K-Ar analysis 0'0 whole rock. The results are 15.9土0.9
and 16.0土0.9M.Y. (SHIBATA 1973). In other localities (in Fukui Prefecture)， another 
andesite of the same formation (or the Itoo Formation of the Fukui area) is dated by S. 
NI'SHIMURA of the Kyoto University by the fission track method as 16 M.Y. also. The 
sedimentary formation (the Yatsuo Formation) cO'vers co~日formablyon the andesite， contains 
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Fig.2. K/ Ar dating of the Neogene Acidic Rocks (Granitic Rocks) in the Outer Zone of SW. 
J apan， todefine the uppぽ limitof the age of the Orbulina Datuffi. Constructed from 
the data listed by T. NOZAWA (IKEBE et al， 1972). 
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Globorota/ia perIjフheroronda，Grt. siakensis， Grt. birnageae， GloborotaZoides suteri， Globigerina 
praebuZZoides in its Iower ca 300 m.， Grt. perIlフheroronda，Grt. siakensis， Grt. praescituZa， 
Globigerina concinnaヘGlobigerinoidessicanus， with凡1iogypsina“kotoi."(s. 1.) and Operculina 
compZanata japonica in its middle part (about 400 to 500 m. above the dated andesite， and 
Globigerina woodi， Globigerina bulloides， Grt. praescitula， etc. from its upper part (about 600 
to 8'00 m. above the dated andesite. Between the middle and the upper part， there lies a key 
tephra called the Yamadanaka Tuff (Y3). Neither Orbu/ina nor Praeorbu/ina is found from 
this area， we have Orbu/ina suturalis from the formation correlative to the upper part of the 
Yatsuo， and Praeorbulina curva with Gds. sicanus from the formation correlative to the 
middle Yatsuo in another part of the Japan Sea coast Neogene (the Niigata area) according 
to MAIYA and SHINBO (1969). Thus， we can infer the 0，ωina Datum as a chronohorizon 
in these area lies about five or six hundred meters above the dated andesite (near or a litle 
below the Yamadanaka Tuff)， and then the Datum should be younger than 16 M.Y. in age. 
From the above-mentioned facts， we come to the conclusion that the age of the Orbulina 
Datum in Japan is 15土1M.Y. 
Correlation of the Lower圃MiddleMiocene of Japan with the Mediterranean standard 
stratigraphy including the Piedmont and the Aquitanian basins based on the horizons of 
entries of important planktonic foraminifera is shown in Fig. 4. The position of the 
Orbulina suturalis Datum is in the type Langhian， type Sallomacien and the type Tozawan 
(IKEBE et aZ. 1972; GELATI et al. 1971; PUJOL 1970; LORENZ 1971; TAKAYANAGI et al. 1973). 
Tentative inter-regional correlation of the Neogene based on planktonic foraminiferal 
datum圃levelsand on relevant data of radionletric dating， isshown in Fig. 5. As shown in 
this figure， the date of the Orbulina suturalis Datum of 15土1M. Y. is fairly consistent to those 
by PAGE and McDoUGALL (1970)， TURNER (1970) and BANDY (1970). BANDY and HORNト
BROOK (1971) lately show the age of the Globigerinoides sicanus Datum in the Awamoan 
Stage in New Zealand as 16.8 M.Y.， which agrees wel1 with our results. 
Planktonic foraminiferal biostratigraphy and radiometric time圃scale
Fig. 6 shows the range of planktonic foranliniferaI taxa arranged in due order of their 
first appearences， adopted from the BLOW'S. Looking through Fig. 6， itwould be realized 
that the positions of first appearences of taxa against the zonal succession are arranged 
nearly in linear trend. Simi1arly， the top-datunl1evels of various taxa seem to be positioned 
in the straight line as shown in Fig. 7. These two figures show that the historical changes in 
foraminiferal taxa took place successively and uniformly without abrupt change. 
Biostratigraphic distribution of the data of radiometrically dated samples in J apan is 
shown in Fig. 8. In this figure， BLOW'S zonation is used as the vertical scale， and the Orbulina 
Datum of 15土1M.Y. as al1 important key horizon which corresponds to the Zone N.8/N.9 
boundary of BLOW; various methods of dating are shown in different sYlnboIs as shown in 
the figure; vertical lines show the bio圃 orchronostratigraphic horizons of dated rocks are 
not yet clearly definite; short horizontal lines show the errors of dating. As to the source 
of this figure， please refer table 2 of our fornler paper in PacがcGeology (IKEBE et al.1972). 
The relation of the planktonic foraminiferal biostratigraphy to the radiometric time-
* Globigerina concinna REUSS (sensu BANDY and INGLE， 1970)=? Gna. praebulloides pseudoci-
peroensis BLOW. 
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scale is shown in Fig. 9. BLOW'S zonation above and including the Zone N.9 (above the 
Orbulina Datum) is composed by fifteen zones; in average one zone corresponds to 1 M.Y. 
The straight line of 1 N. zone=l M.Y. is not exactly agree with theradiometrictime-scale 
obtained in Japan (Fig. 5). Assuming four zones Zone N.10-Zone N.13 correspond to the 
three zones of others， the line 1 Zone N. = 1.1 M. Y. is obtained. * This revised straight 
line fits very wel1 with the radiometric time回scaleof the corresponding datum levels of 
planktonic foraminifera as sbown by the double line in Fig. 9. Between the Orbu/ina 
Datum and the Globなerinoides(primordius) Datum (the Early Miocene)， the line 1 N.= 
1.5 M.Y. agrees wel1 with the radiometric time-scale (IKEBE et al. 1972 and BERGGREN 1972). 
As for the zones below the Globigerinoides Datum， the data of radiometric dating and the 
biostratigraphy in Japan are pOOf， the radiometric tirne-scale by BERGGREN (1972) chiefly 
based on the dating on glauconite by ODIN et al. (1969， 1970) is used for discussion. 
The 1ine Zone 1 P. =2.5 M. Y. wel1 agrees with the BERGGREN'S scale. Thus the Biozone-
timescale curve shown by a double line in Fig. 9 isobtained. The curve shown in Fig. 8 
is the same with that of Fig. 9. By using Fig. 8， some evaluations of various methods 
of dating would be seen. In Fig. 9， radiometric time-scales by VASS et al. (1971) and by 
BANDY et al. (1971) are shown as references. The parallelization of the radiometric time 
scale and the planktonic foramliniferal biostratigraphy of the Mediterranean with those of 
the Paratethys Miocene is shown in Fig. 10. As shown in this figure， atpresent we have two 
kinds of radiometric scale for the Neogene:“a long scale" and “a short scale". 
A historical development of various radiometric scale for the Cenozoic especially of 
the Neogene since HOLMES is compiled as reference (Fig. 11). 
Before closing this short memorandum， acknowledgments are gratefully paid to al 
members of the Working Group for the Neogene biostratigraphy and the radiometric 
dating in Japan， especially to Prof. Y. TAKAYANAGI of the Tohoku University， and to Dr. 
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Massachusetts; Dr. R. GELATI of the Milano University， Milano; and to Dr. D. VASS of 
the Greological Institute， Bratislava， for their kind discussions concerning the present proか
lem. Thanks are also due to Miss Yoshiko TORII and Miss Kiyoko Y AMADA for their 
assistances in preparing the manuscript and figures. 
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* These zooes would have short duration， because they are based 00 sIight phylogenetic change 
of subspecies of Globorotalia fohsi lineage. 
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